Splanchnic vascular capacitance and positive end-expiratory pressure in dogs.
We have investigated the effect of positive end-expiratory pressure ventilation (PEEP) on regional splanchnic vascular capacitance. In 12 anesthetized dogs hepatic and splenic blood volumes were assessed by sonomicrometry. Vascular pressure-diameter curves were defined by obstructing hepatic outflow. With 10 and 15 cmH2O PEEP portal venous pressure increased 3.1 +/- 0.3 and 5.1 +/- 0.4 mmHg (P less than 0.001) while hepatic venous pressure increased 4.9 +/- 0.4 and 7.3 +/- 0.4 mmHg (P less than 0.001), respectively. Hepatic blood volume increased (P less than 0.01) 3.8 +/- 0.9 and 6.3 +/- 1.4 ml/kg body wt while splenic volume decreased (P less than 0.01) 0.8 +/- 0.2 and 1.3 +/- 0.2 ml/kg body wt. The changes were similar with closed abdomen. The slope of the hepatic vascular pressure-diameter curves decreased with PEEP (P less than 0.01), possibly reflecting reduced vascular compliance. There was an increase (P less than 0.01) in unstressed hepatic vascular volume. The slope of the splenic pressure-diameter curves was unchanged, but there was a significant (P less than 0.05) decrease in unstressed diameter during PEEP. In conclusion, hepatic blood volume increased during PEEP. This was mainly a reflection of passive distension due to elevated venous pressures. The spleen expelled blood and thus prevented a further reduction in central blood volume.